From GlueX/CLAS12 to the EIC

RRRRRRRRRRRR




L attice QCD

3000 F
2500 -
2000

1500 -

Meson Mass (MeV)

1000 +

L 1) —

500+

negative parity

__..4
. o

—

-
-
“

) i )
' I
+

Lightest hybrid
mesons

4
-
/-
E
-

had/spec pro 88 (2013) 094505

hadron spectrum collaboration

positive parity

exotics

my = 391 MeV

24% x 128
fs
isoscalar B

isovector |

Snowmass Spectroscopy

Justin Stevens, WILLIAM & MARY 2




L attice QCD

hadron spectrum collaboration

had/spec pro 88 (2013) 094505

3000 negative parity i . o .
B a0 €XOlCS |
- == . |
= - | |
o o FT AT = ||
- . S . o |
> | - _" 2500 - - '
= 2000} | . | - |
~ . L ] | o ’ ‘
A 7 |
% 2+ ‘ ! = 0+— 2+_
= | - ‘\ » ,
{ 1500 - . u} 2000 + — JPC \
8 17 Il > ! 1—+ (
= j; R E » -
1000 A1 R ' :‘ _
: W . -l l‘ = : ss IR -
. Lightest hybrid % 1500 e { |
sof mesons | , isovector Il | i :
-+ JPC' e ——————

Most experimental
searches for hybrids
limited to the 11 state
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with JERE

NTt/N’T1 Spectroscopy at
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M Lab 12 GeV e- beam

% Running since 2017: programs in GLUE
spectroscopy, nucleon structure, etc. | e

% Photoproduction process provides access
to many proposed exotic decay channels

* Orders of magnitude higher statistics than
previous photoproduction experiments

|
tagger magnet

tagger to detector distance
is not to scale

% Kaon identification to investigate light vs
strange quark content

/]
f

upgrade

upgrade magnets
and power supplies
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NT/N’Tt spectroscopy at GL%

* Investigating similar channel as exotic
P-wave signals reported by COMPASS Rest Frame of X, p

where X — nn—

* Polarized photon beam provides new 9oy
information on production mechanism,
collaborating with J22¢ on amplitudes s
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Pentaquarks and threshold charmonium
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Pentaquarks and threshold charmonium
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Pentaquarks and threshold charmonium
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Limits BR(P.— J/pp) < 2-4%,
providing additional
p P model constraints
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Pentaquarks and threshold charmonium
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GlueX Phase I: Existing Data

——6—— GlueX published
: : : Brodsky et al. fit to GlueX data |.
"""""""" proeebnbed. g GlueX anticipated stat. errors |

Multiple complementary
measurements at JLab will
continue to improve limits
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Electron lon Collider (EIC)
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% Versatile high-luminosity, polarized e+p and
e+A collider, recently received DOE CDO

% Construction could begin in a few years

\/g — 90 — 141 GeV with first data in ~2030(?)

£ — 104 ¢ 2571 * Very active devglopment of detector
conceptual designs (EIC Yellow Report)
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Exotic Photoproduction @ EIC

% Higher energy provides opportunities in XY/Z, P, etc.
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Exotic Photoproduction @ EIC

% Higher energy provides opportunities in XY/Z, P, etc.

* EIC Yellow Report: detector requirements for
spectroscopy (PID, recoil nucleon tagging, etc.)
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Many groups participating: J*¢, JLab, Florida State,
Indiana, W&M, Glasgow, INFN, Regina. More welcome!
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http://www.eicug.org/web/content/yellow-report-initiative

Summary and Outlook

% Fixed target spectroscopy focused on light quark
hybrids and threshold J/{ production (s-channel Pg)

* Jefferson Lab has a decade-long spectroscopy
program with GlueX and CLAS12

* EIC Spectroscopy program focused on alternative
production mechanisms for heavy quark exotics
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